Previous work demonstrated that the 3H label in [3',5',9-3H]folic acid exchanges in the rat (Barford & Blair, 1975) and that DEAE-cellulose chromatograms of liver extracts from rats receiving [3H]folic acid showed the anticipated peaks at high tube number, which did not appear when ['*C]folic acid was administered (Beavon, 1973).
Ascorbic acid is a y-lactone which on hydrolytic rupture should give the corresponding acid, thus: * Not presented at the Meeting, owing to the death of Dr. Lewin.
VOl. 4 BIOCHEMICAL SOCIETY TRANSACTIONS
Cyclic AMP and other cyclic nucleotides can be hydrolytically ruptured with specific phosphodiesterase with the formation of the corresponding acids. Certain theoretical considerations, including the similarity of the ring structures of cyclic AMP and the ascorbate anion, led me to conclude that the ascorbate anion should be capable of hydrolytic rupture by a phosphodiesterase capable of hydrolysing cyclic AMP or cyclic GMP (Lewin, 1974~) . The pH-stat method was used to check this prediction. As a result I have established that phosphodiesterase preparations capable of hydrolysing cyclic AMP can also hydrolyse the ascorbate anion. Fig. 1 illustrates the uptake of NaOH by a phosphodiesterase system to which ascorbate was added. The essential conditions for demonstrating the formation of acid, by subjecting ascorbate to hydrolysis by phosphodiesterase, and avoiding anomalous results were found to include the following.
(i) Absence of light. Exposure to daylight or artificial light at the preparatory stage or in the reaction mixture results in anomalous results which can be explained in terms of the formation of ascorbic free radicals and associated oxidation products such as dehydroascorbic acid.
(ii) Freshly prepared solutions of ascorbate and of phosphodiesterase. Several-daysold ascorbate solution (although refrigerated at approx. 4°C) can also give rise to anomalous results. These can be understood if one considers that the ascorbate anion is under electrostatic stress and tends to interact with water at the double bond and/or to undergo delactonization by hydrolysis. Aging of phosphodiesterase solutions (although refrigerated) appears to have an adverse effect on the reproducibility of the results, often also involving considerable increase in the induction period (Lewin, 1976) .
The attainment of an 'end point' lower than the strict 1 gequiv. can be understood in terms of enzyme reversibility. Deactivation/degradation of ascorbate solutions is normally retarded by the use of chelating agents. However, their use is precluded in this hydrolysis because phosphodiesterase requires for its activity M$+, MnZ+, Znz+ or Coz+ (Cheung, 1970) . I have suggested (Lewin, 197&, 6 ) that ascorbate can affect physiological activity by interacting with phosphodiesterase and thereby inhibiting the hydrolysis of cyclic AMP. This proposal has been substantiated by Van Wyk & Kotze (1975) and Tisdale (1975) . The significance of the hydrolysis of ascorbate by phosphodiesterase lies in its 0 I Time (h) Fig. 1 . pH-statting of the reaction of ascorbate with bovine heart cyclic AMP phosphodiesterase Anaerobic conditions were maintained at 30°C in the absence of light; 3ml of the reaction mixture contained 0.18mg of phosphodiesterase (from a freshly prepared stock solution) supplied by Sigma, SOmM-NaC1, 0.1 mM-MgC12, 0.1 mM-ascorbate (freshly prepared). Titrant was 3mM-NaOH. (l), (2) and (3) represent curves obtained at different times under stated conditions. effect on vitamin C assay in tissue where oxidationlreduction techniques are used, since both the hydrolysed product of ascorbate (delactonized ascorbate) and ascorbate are equally reduced. On the other hand delactonized ascorbate is not biologically active. This can result in confusion with respect to vitamin C activity (Lewin, 1976 Horseradish peroxidase catalyses the oxidation of dihydroxyfumaric acid (Swedin & Theorell, 1940; Chance, 1952) , and aromatic compounds can be hydroxylated by this reaction mixture (Buhler & Mason, 1961) . Since peroxidase may be involved Table 1 . Effect of reagents on the oxidation of dihydroxyfumarate and the hydroxylarion of pcoumaric acid by horseradish peroxidase
The reaction mixture contained, in a total volume of 1.00m1, enzyme, p-coumaric acid (2.5pmol), dihydroxyfumaric acid (30pmol), KH2P04 (8.3pmol ) and sufficient KOH to adjust the pH to 6. Incubations were carried out for 0.5h at 25°C and caffeic acid production was assayed as described by Halliwell(l975). 100% corresponded to a rate of 60nmol of caffeic acid formed in 0.5h. Oxidation of dihydroxyfumarate was followed by the decrease in E300 (althoughp-coumaric acid also absorbs light at 300nm, very little is used up during a 30min incubation). Samples (10~1) were removed from the reaction mixture at intervals, added to lOml of water and the absorbance recorded at once. Units of superoxide dismutase were as described by McCord & Fridovich (1969 
